Transdiscal Cement Leakage During Vertebroplasty  by Hsu, Wen-Chin & Lee, Ting-Chen
available at http://www.tzuchimedjnl.com/
Tzu Chi Medical Journal
 TZU CHI MED J  December 2009  Vol 21  No 4
© 2009 Buddhist Compassion Relief Tzu Chi Foundation
Case Report
Transdiscal Cement Leakage During Vertebroplasty
Wen-Chin Hsu, Ting-Chen Lee*
Department of Medical Imaging, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan
Abstract
Bone cement leakage is a major cause of surgical complications during 
percutaneous vertebroplasty. A 78-year-old woman experienced transdiscal 
cement leakage during vertebroplasty for painful compression fractures 
of thoracic vertebrae 9 and 10 (T9 and T10). During surgery, bone cement 
leaked from T9 to T10, passing through the right anterior intervertebral 
disc space. We have had no prior experience with this complication and, 
to our knowledge, there are no similar cases in the literature. Nevertheless, 
the patient’s back pain was relieved to a considerable degree. Related 
imaging findings and possible reasons for leakage are discussed. [Tzu Chi 
Med J 2009;21(4):339–341]
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1. Introduction
Vertebroplasty is an effective treatment for osteoporotic 
vertebral compression fractures with generally a very 
high success rate and relatively few complications [1–6]. 
Most sequelae are caused by bone cement leakage. 
Leaks have been reported in the spinal cavity, the in-
tervertebral foramen, the vertebral vein, and the infe-
rior vena cava, and can cause local or serious systemic 
complications, or even death [7–13]. Transdiscal leak-
age of bone cement from one vertebra to another has 
not been reported. In our case, postoperative magnetic 
resonance imaging (MRI) showed that bone cement had 
leaked into the space below the anterior longitudinal 
ligament and the adjacent vertebral body. Trauma was 
the most likely cause for the channel formation.
2. Case report
A 78-year-old woman came to our outpatient depart-
ment because of lower back and abdominal pain. 
The patient reported falling 1 month previously, result-
ing in serious lower back pain. She visited a local 
clinic after the injury and tried traditional Chinese 
medicine. She took analgesics intermittently, but could 
not alleviate the pain. Finally, she was unable to walk 
and had to use a wheelchair. Physical examination 
showed that the patient was alert and had no fever, 
had normal muscle strength in the lower limbs, and 
had no abnormal tendon reflexes. The straight leg rais-
ing test showed that activity of the feet was slightly 
limited to approximately 80° in both lower limbs. 
Blood and urine tests were normal. The patient had 
no surgical history or history of heart disease or dia-
betes. Her blood pressure was slightly elevated.
Plain radiographs taken in the outpatient depart-
ment showed degenerative changes in the thoraco-
lumbar spine and a compression fracture of thoracic 
vertebra 10 (T10) (Fig. 1). MRI showed T9 and T10 
vertebrae fractures with poor healing (Fig. 2).
The patient received a vertebroplasty the day after 
admission. Surgery was performed in the angiogra-
phy room with the patient in the prone position. After 
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disinfecting the skin and draping the patient, two 
No. 13 needles (Gallini, Mirandola, Italy) were inserted 
into the vertebral bodies via the right pedicle of T9 
and the left pedicle of T10 under fluoroscopic guid-
ance. A small amount of contrast medium was then 
injected and a cavity was found in the vertebral body 
of T10. The contrast medium did not flow into the 
spinal cavity or veins. We injected bone cement com-
posed of polymethylmethacrylate (Howmedica, 
Limerick, Ireland) and barium powder (E-Z-EM Inc., 
Lake Success, NY, USA) through the needle. During 
surgery, the bone cement leaked from the right ante-
rior area of T9 to T10 (Fig. 3). Fluoroscopy showed 
that the bone cement did not leak into the spinal 
cavity or surrounding veins. We injected 4.3 mL bone 
cement into T10 and injected 2.5 mL bone cement 
into T9 until the cavity was filled. The patient could 
walk with the help of a walker the day after surgery. 
Abdominal and back pain was alleviated 3 days after 
surgery. The patient was discharged 4 days after sur-
gery and was followed-up in the outpatient depart-
ment (Figs. 4 and 5).
3. Discussion
Percutaneous vertebroplasty is now a commonly per-
formed, minimally invasive surgical treatment of 
small wounds that allows a rapid recovery. It is mainly 
used for treatment of compression fractures caused 
Fig. 1 — Lateral plain radiography of the thoracolumbar 
spine shows degenerative changes and a T10 compression 
fracture (arrow) with mild kyphotic changes. Relatively 
mild, chronic compression fractures at the T11 and T12 
vertebrae can also be observed.
Fig. 2 — Sagittal T1-weighted magnetic resonance imag-
ing (TR/TE: 600/8.5) of the thoracic spine shows T9 and 
T10 vertebrae compression fractures with poor healing 
and possible dead bone or air collection (arrow). A flat 
T7 vertebra due to an old fracture is also noted.
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Fig. 3 — Fluoroscopic images during surgery in the (A) 
prone and (B) lateral projections show the puncture nee-
dles, injected cement and leakage site (arrows).
Fig. 4 — (A) Anteroposterior and (B) lateral plain radiog-
raphy of the thoracolumbar spine taken in an outpatient 
follow-up show the injected cement in the T10 and T11 
vertebrae with the cement joined in the right anterior 
area (arrow).
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by osteoporosis [2–6]. Complications that have been 
reported are mostly related to bone cement leakage 
[7–13]. Leakage of bone cement into the interverte-
bral disc has been reported, but we could find no 
reports of transdiscal leakage of bone cement from 
one vertebra to another. We report here an unusual 
transdiscal bone cement leakage in an older woman, 
but we could not confirm the reasons for the leakage. 
The most probable explanation is a bone fracture or 
crack formation caused by trauma, allowing the bone 
cement to leak from one vertebra to another verte-
bral body via the fracture (Fig. 3). The bone cement 
leaked from T9 to T10 via a space below the anterior 
longitudinal ligament, which was confirmed by post-
operative plain radiography and MRI (Figs. 4 and 5). 
In this case, endplate destruction was noted, which 
could have been caused by trauma or spondylodisci-
tis. However, the patient was not febrile and the lab-
oratory data showed no signs of infection. In addition, 
the signal intensity of the T9/10 intervertebral discs 
observed on MRI was normal. If there is any concern 
about infection, the procedure should be postponed, 
because complications can occur if cement is in-
jected into an infected vertebral body.
The findings from this case indicate that in the 
event of intraoperative transdiscal bone cement leak-
age, surgery does not need to be stopped immedi-
ately, but the following three observations should be 
made. First, careful observation under fluoroscopy is 
required to determine whether the bone cement has 
leaked, which could result in complications in areas 
such as the spinal cavity, the surrounding veins, or 
the inferior vena cava. Second, the amount of bone 
cement injected needs to be equal to the volume of 
the injured vertebral body. Third, attention needs to 
be paid as to whether the pressure felt during bone 
cement injection increases abnormally. If any of the 
above conditions are noted, surgery needs to be 
stopped immediately. An effective therapeutic effect 
is achievable with good fluoroscopic equipment and 
experienced surgeons.
In summary, we encountered a case of extremely 
unusual transdiscal bone cement leakage in a 78-year-
old woman. We have had no experience with this 
complication and could find no similar cases in the 
literature. Intraoperative observation and postopera-
tive MRI confirmed that the bone cement leaked via 
the right anterior space below the anterior longitudinal 
ligament (Figs. 3 and 5). Good fluoroscopic equip-
ment and experienced surgeons were the keys to the 
success of this surgery.
References
 1. Jensen ME, Evans AJ, Mathis JM, Kallmes DF, Cloft HJ, 
Dion JE. Percutaneous polymethylmethacrylate vertebro-
plasty in the treatment of osteoporotic vertebral body 
compression fractures: technical aspects. AJNR Am J 
Neuroradiol 1997;18:1897–904.
 2. Peh WC, Gelbart MS, Gilula LA, Peck DD. Percutaneous 
vertebroplasty: treatment of painful vertebral compres-
sion fractures with intraosseous vacuum phenomena. 
AJR Am J Roentgenol 2003;180:1411–7.
 3. Hoffman RT, Jakobs TF, Trumm C, Weber C, Glaser C, 
Reiser MF. Vertebroplasty in the treatment of osteoporotic 
vertebral body fracture. Eur Radiol 2007;17:2656–62.
 4. Banerjee S, Baerlocher MO, Asch MR. Back stab: percu-
taneous vertebroplasty for severe back pain. Can Fam 
Physician 2007;53:1169–75.
 5. Jakobs TF, Trumm C, Reiser M, Hoffmann RT. Percutaneous 
vertebroplasty in tumoral osteolysis. Eur Radiol 2007;17:
2166–75.
 6. Grados F, Depriester C, Cayrolle G, Hardy N, Deramond H, 
Fardellone P. Long-term observation of vertebral osteopo-
rosis fractures treated by percutaneous vertebroplasty. 
Rheumatology (Oxford) 2000;39:1410–4.
 7. Laredo JD, Hamze B. Complications of percutaneous verte-
broplasty and their prevention. Semin Ultrasound CT MR 
2005;26:65–80.
 8. Laredo JD, Hamze B. Complications of percutaneous verte-
broplasty and their prevention. Skeletal Radiol 2004;
33:493–505.
 9. Mousavi P, Roth S, Finkelstein J, Cheung G, Whyne C. 
Volumetric quantification of cement leakage following 
percutaneous vertebroplasty in metastatic and oste-
oporotic vertebrae. J Neurosurg 2003;99:56–9.
10. Ryu KS, Park CK, Kim MC, Kang JK. Dose-dependent epi-
dural leakage of polymethylmethacrylate after percutane-
ous vertebroplasty in patients with osteoporotic vertebral 
compression fractures. J Neurosurg 2002;96:56–61.
11. Nakano M, Hirano N, Ishihara H, Kawaguchi Y, Matsuura K. 
Calcium phosphate cement leakage after percutaneous 
vertebroplasty for osteoporotic vertebral fractures: risk 
factor analysis for cement leakage. J Neurosurg Spine 
2005;2:27–33.
12. Schmidt R, Cakir B, Mattes T, Wegener M, Puhl W, Richter M. 
Cement leakage during vertebroplasty: an underestimated 
problem? Eur Spine J 2005;14:466–73.
13. Ratliff J, Nguyen T, Heiss J. Root and spinal cord compres-
sion from polymethylmethacrylate vertebroplasty. Spine 
2001;26:300–2.
Fig. 5 — Sagittal T1-weighted magnetic resonance imaging 
(TR/TE: 400/8.5) shows dark cement in the T9 and T10 ver-
tebral bodies, connected in the right anterior area (arrow).
